 A stylus-based adhesion tester with the in-situ visualization of failure modes was developed to quantify the adhesion properties of metal contacts across a silicon solar cell.  The two distinct failure modes of finger cut-off and dislodgement were identified.  The failure mode that is observed depends on the competing contributions of interfacial adhesion and the material bulk strength.  Contour maps of cut-off force and dislodgement force can be used to demonstrate the uniformity of the corresponding adhesion properties of metal contacts across the surface of cells. 
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Two groups of cells were tested.
 156 mm industrially-produced screen-printed solar cells  125 mm p-type, Cz-Si (100), Ni/Cu plated laser-doped selective emitter (LDSE) cells The cut-off force appeared to have:
 No overall distinguishable pattern  Local maximum near the beginning of scan #1 and end of scan #10  Local minimum near the beginning of scan #2 and before end of scan #10
The measured forces were averaged fro smoothing. Contours were used to map the variability in contacting over the surface of the cell.
The dislodgement force appeared to have:
 Greater variability  Peak near the end of scan #1 and scan #2  Valley near the beginning of scan #4 and scan #5
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Frequency histograms can also be constructed for the measured forces.
